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This material is partially based upon work supported by the
Department of Energy under Award Number DE-OE0000225.

This report was prepared as an account of work sponsored by an agency of the United States Government.
Neither the United States Government nor any agency thereof, nor any of their employees, makes any
warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, completeness,
or usefulness of any information, apparatus, product, or process disclosed, or represents that its use would
not infringe privately owned rights. Reference herein to any specific commercial product, process, or service
by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States Government or any agency thereof. The
views and opinions of authors expressed herein do not necessarily state or reflect those of the United States
Government or any agency thereof.

This material is partially based upon work supported by the California Energy
Commission under Grant Award Number PIR-10-066

The CEC has not reviewed the information contained herein, and the opinions expressed in this report do
not necessarily reflect those of the CEC or the State of California.

This material is partially based upon work supported by NYSERDA
under PON1200 Project 15880

NYSERDA has not reviewed the information contained herein, and the opinions expressed in this report do
not necessarily reflect those of NYSERDA or the State of New York.
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Addressing A Global Need and Market Raytheon ktech

Major Announcements: All About Long Duration Energy Storage
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EDISON

Y. 1,360 MW

Y2 50 MW

Y. 150 MW T
650 MW

Vs 12 MW

Y. 130 MW

Vs 25 MW T
800 MW

Y, California procurement decision AB
2514 (October 2013)

/2 RFP issued (October 2013)

Y. RFP issued (November 2013)

Y, Contract awarded (July 2013)

Y, Contract awarded (May 2013)

Y, RFP issued (September 2014)
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Safe, Reliable, Cost-Effective Energy Storage

Market Focus:
A Long-duration = 4-12* hours discharge
A fiGrid Scaled= power in megawatts

Customer Benefits:

A Full rated power for full rated discharge time
A Unparalleled safety, reliability, and low cost
A Power and energy matched to application
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lIron-Chromium Redox Flow Battery

First studied by NASA in 70s/80s
+ low cost
+ robust
+ abundant
+ safe

EnerVault
+ novel architecture for
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Bring a Promising Energy Storage Technology to the Field!
Applications: time-shift, increase value of PV

nRedox flow batteries may hold great potential for replacing
gas-fired peaking power plants, and for prowdlng badly needed
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Project Overview Raytheon Ktech

A Phase 1, Dec. 20091 Jan. 2012

I Devel op EnerVaultodés energy stor
utility-scale system building block

1 Complete preliminary design of the Vault-250/1000 system

A Phase 2, Feb. 2012 7 June 2014
I Final design and build Vault-250/1000
I Install and commission system

A Phase 3, July 2014 i Nov. 2014

I First Ever Design and Operation of MWh-scale Fe/Cr RFB
System

I Commission and demonstrate Vault-250/1000 system
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